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1. INTRODUCTION 
Let K2(ON) denote the Milnor K-group of O,, the ring of integers of a 
number field N. Garland [Gal has shown that K2(ON) is a finite abelian 
group. From [Ta, 6.1, 6.31 one obtains Tate’s 2-rank formula 
(1.1) 2rk K2(ON) = r,(N) + g,(N) - 1 + 2rk C(N). 
Here, “2rk” denotes the 2-rank of a finite abelian group, and rl (N) 
denotes the number of real embeddings of N, g,(N) the number of dyadic 
primes of N, and C(N) the S-ideal class group of N, where S is the set of 
all infinite and dyadic primes of N. The S-ideal class group is the factor 
group of the ideal class group by its subgroup that is generated by the 
classes of the prime ideals contained in S. The order of C(N) is the S-class 
number h(N). This notation, including the above choice of S, will be used 
throughout this paper. 
The structure of the 2-primary subgroup of K*(O) is largely unknown. 
The case that allows access most easily is the case where the 2-primary 
subgroup of K*(O) is elementary abelian. For totally real number fields 
Kolster has given a criterion for this case; he has also shown that for such 
number fields the 2-part of the Birch-Tate conjecture is true [Ko, 3.2, 3.43. 
More generally, it is stated in [C-H,, 5.11: 
(1.2) Let N be a number field with J-1 $ N and let A4 = N(n). The 
2-primary subgroup of K2(ON) is elementary abelian iff no dyadic prime of 
N splits in A4 and the S-class groups are related as follows: 
22rk C(N) 
II 
h(M) 
h(~). # Ker(C(N) -, C(M)). 
*This work was supported in part by a grant from the MSU Faculty Research Grant 
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One can ask if there is a more explicit criterion for 2-prim K2(0) to be 
elementary abelian. Brauckmann gives one for quadratic number fields in 
[Br, 3.1, 3.81. The present paper deals with quadratic extensions of number 
fields of a type more general than Q, namely of number fields F with the 
following property: 
F is a totally real number field that contains exactly one 
dyadic prime, has odd S-class number, and contains S-units 
with independent signs; where S is the set consisting of all 
infinite and dyadic primes of F. 
(*) 
Recall that the S-units of F are the set U,= {x E F ( u,(x) = 0 for all p $4 S}. 
F is said to contain S-units with independent signs if the sign homo- 
morphism U,/( U,)* + (Z/2)‘1(fiq) is surjective. 
Conner and Hurrelbrink have shown that number fields with property 
(*) are exactly those totally real number fields F whose 2-primary sub- 
group of K2(OF) is elementary abelian of rank r,(F); see [C-H,, 4.1, 4.61. 
Furthermore, they have shown that F having property (*) is equivalent to 
#K,(O,-,) being odd. Combining this with Tate’s 2-rank formula 
yields 
(1.3) F has property (*)o 
F is totally real with 
g,(F(fl)) = 1 and h(F(fl)) odd. 
Results about number fields with (*) can also be obtained from [Gr] 
and [G-J], since number fields with (*) are only a special case of the 
regular fields examined there. The present paper, however, does not deal 
with this more general setting involving the work of Gras, Jaulent, 
Movahhedi, and Nguyen Quang Do. 
There exist infinitely many number fields with (*); in fact, each such 
number field has infinitely many quadratic extensions of the same type; see 
[Be]. The present paper shows that for (real or imaginary) quadratic 
extensions of a number field with property (*) one can give very explicit 
criteria for the 2-primary subgroup of K*(O) to be elementary abelian. This 
provides a large range of examples of totally real number fields for which 
the 2-part of the Birch-Tate conjecture holds. At the same time, it provides 
many examples of number fields for which the 2-primary subgroup of 
K,(O) can be completely determined. 
One of the main tools used throughout this paper will be the exact 
hexagon from [C-H,], applied to the rings of S-integers of quadratic 
extensions of number fields. Here is an overview of this material as it 
pertains to this paper: 
Let A4 1 N be a quadratic extension of number fields and let 
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C, = Gal(M 1 N). The exact hexagon can be broken up to yield the exact 
sequence : 
HO(C*, U,) ‘e, RO(M I N) JI, H’(C*, C(M)) --, H’(C*, U,) 
- R’(M I N)- HO(C,, C(M)). 
The group R”(M 1 N) is defined as a quotient of cohomology groups. It 
injects into H’(C,, M*); the composition of this injection with i, com- 
mutes with the inclusion of H’(C,, U,) into H”(C2, E*). All six groups in 
the hexagon are elementary abelian 2-groups. In [C-H,, Sect. 63 the 
2-ranks of R” and R’ are computed: 
Let s be the number of dyadic primes of N that are inert in M; then 
2rk R”(M I N) = 
0 if A4 1 N is unramified and s = 0 
# (primes of N that ramify in M) + s - 1 otherwise 
2rk R’(M I N) 
{ 
1 if M I N is unramified and s = 0 
= #(odd finite primes of N that ramify in M) otherwise. 
Furthermore, if h(N) is odd we have from [C-H,, 2.23 that j, is surjective 
and that 2rk C(M) = 2rk H’(C,, C(M)). 
2. RELATIONS AMONG S-CLASS NUMBERS 
Throughout this paper the following notation will be used: F is a 
number field with property (*), D, the dyadic prime of F, and (T E F*/(F*)* 
a totally positive nontrivial square class. E = F(A), L = F(G), and 
M= F(&, J-1). I,: C(E) + C(M) and i,: C(L) + C(M) are the maps 
induced by A + A . 0,. N, , L: C(M) + C(L) is the norm map. 
The following theorem generalizes Hasse’s formula [Ha] relating the 
class numbers of a(&) and Q(G) to the class number of their com- 
mon quadratic extension. Property (*) retains sufficient properties of Q to 
allow this, except that we can relate only the 2-parts of the S-class 
numbers, since we have only h(F) odd. Note that in a number field with 
(*), - 1 is not a local square at D,. 
(2.1) THEOREM. Let F be a number field with property (*), and let DF 
denote the dyadic prime of F and o E F*j(F*)* a nontrivial totally positive 
square class. Let E = F(G), L = F(G), and M = F(&, J-1). The 
2-parts of the S-class numbers are related in the following way. 
Notation: *h = 20rdzch): 
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(A) Zf neither [T nor -a is a local square at D, then *h(M) = 
&(E) x ,W). 
(B) Zf a is a local square at D, then 2 x ,h(M) = 2,(E) x ,h(L). 
(C) Zf -c is a local square at D, then ( # Ker I,) x ,h(M) = 
,h(E) x AL). 
(2.2) LEMMA. Let T, and T, denote the generators of the Galois groups 
of E 1 F and L 1 F, respectively. Let BE C(M); then: 
(1) B E Im I, o there exists C E C(M) such that B = C. T, C. 
(2) BE Ker N,, L o there exists CE C(M) such that B = C. T,C’. 
Proof The “e” directions are trivial. For the nontrivial directions 
consider the S-hexagons associated to the quadratic extensions M 1 E and 
M 1 L, respectively. 
(1) 1, induces a homomorphism: C(E) -+ H’(Gal(M 1 E), C(M)), 
which is the composition of C(E) + R’(M 1 E) + H’(Gal(M 1 E), C(M)). 
Since no prime of E outside S ramifies, R’(M 1 E) is trivial. If B is in the 
image of I, it is therefore trivial in HO(Gal(M 1 E), C(M)), hence there 
exists C E C(M) with B = C T, C. 
(2) Consider the maps j, and i, of the exact S-hexagon associated to 
MI L. If BEKerN,,., it follows from the definition of j, that the class 
of B in H’(Gal(M I L), C(M)) is contained in the image of j,. We show 
below that the map i, is surjective. It follows from the exactness of the 
hexagon that j, has trivial image in Zf’(Gal(M I L), C(M)), hence there 
exists C as required. 
If -0 is not a local square at D,, i, is trivially surjective since 
R”(M I L) = 1. If - 0 is a local square at D, then R”(M I L) z 2/2. Since 
R”(M I L) is a subgroup of H’(Gal(M 1 L), M*), i, is surjective iff there 
exists v E U, with v 4 N,, L(M*). T a k e an S-unit v of F that is negative in 
exactly one embedding of F. By reciprocity, v is not a local norm at Dr.. 
Since -0 is a local square at D,, it follows that v E UL is not a local norm 
at the dyadic primes of L. Therefore, v is not a norm from M. 1 
(2.3) PROPOSITION. 2-prim Ker N, , L 2 2-prim Im I,. 
Proof: F(fi) is the fixed field of the automorphism T, . T,, so for 
every CEC(M): T,C.T,CEC(F(~~)). By (1.3), h(F(fl)) is odd, 
hence if C is in the 2-primary subgroup of C(M), then T, C = T,C~‘. The 
claim now follows from (2.2). 1 
Proof of Theorem (2.1). In cases A and C the norm map N,,,, , L is sur- 
jective [ Wa, 10.11, hence h(M) = h(L) . # (Ker N, , L). In case B the image 
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of NM,. has index 2 in C(L), hence h(M) = 1 ./z(L). # (Ker N,, J. The 
same holds for the 2-primary subgroups. Now apply (2.3) and note that by 
[Ko, 2.41, Ker I* is an elementary abelian 2-group with Ker I, = 1 in 
cases A and B. 1 
(2.4) COROLLARY. The 2-primary subgroup of K2(OE) is elementary 
abelian iff one of the following holds: 
(A) Neither CJ nor -0 is a local square at D, and ord,(h(l)) = 
2rk C(E). 
(B) D is a local square at D, and ord,(h(l)) = 2rk C(E) + 1. 
Proof Express the 2-part of h(M)/h(E) in (1.2) in terms of ,h(L) by 
Theorem (2.1). Since F has (*), the requirement in ( 1.2) that no dyadic 
prime of E split in A4 is equivalent to: -U is not a local square at D,. 
Again, Ker I, = 1 by [Ko, 2.41. 1 
3. REAL QUADRATIC EXTENSIONS WITH ELEMENTARY ABELIAN K,(O) 
As before, F is a number field with property (*), DE F*/(F*)’ a non- 
trivial totally positive square class, E = F(A), and L = F(G). There 
exists exactly one nontrivial totally positive square class of S-units in F. 
This square class, or any representative, will be denoted by r. This t is a 
norm from L ( F iff it is a norm from E 1 F. We can therefore write “r E N” 
without specifying E or L. The odd primes of F that ramify in E are exactly 
those that ramify in L; we denote their number by t. 
(3.1) LEMMA. If o is not a local square at D, then 2rk C(E) = t - 
2rk Im i,(E 1 F). 
If o is a local square at D, then 2rk C(E) = t - 2rk Im i,( E 1 F) - 1. 
Proof: Consider the exact S-hexagon associated with the quadratic 
extension E 1 F. Since h(F) is odd, we obtain from [C-H,, 2.21 and the 
exactness of the hexagon: 
2rk C(E)=2rk H’(C,, C(E))=2rk Imj,(E I F) 
= 2rk R”(E I F) - 2rk Im io( E I F). 
By [C-H,, Sect. 63, 
2rkR”(EI F)= 
i 
:-1 
if d is not a local square at D, 
if o is a local square at D,. 1 
(3.2) LEMMA. If -CJ is not a local square at D, then 2rk C(L) = 
t+ C-1 ifr$N]. 
Zf -0 is a local square at D, then 2rk C(L) = t - 1 + [ - I if z 4 N]. 
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Proof: From the exact S-hexagon associated to L 1 F one obtains, as 
before, 
and 
2rk C(L) = 2rk R”(L 1 F) - 2rk Im i,(L 1 F) 
2rk R”(L 1 F) = 
i 
rlV’) + t if -G is not a local square at D, 
r,(F)+t-1 if -0 is a local square at D,. 
By Dirichlet’s S-unit theorem: # U,/( U,)2 = 2’l(‘)+ ’ and since any S-unit 
of F that is not totally positive is not a norm from the imaginary extension 
L 1 F, it follows that the 2-rank of Im i,(L ( F) is r,(F) + [ 1 if r $ N]. 1 
(3.3) COROLLARY. (A) Zf neither o nor -o is a local square at D, then 
2rk C(E) < 2rk C(L). 
(B) Zf o is a local square at D, then 2rk C(E) + 1~ 2rk C(L). 
(C) Zf -o is a local square at D, then 2rk C(E) - 1 < 2rk C(L). 
Furthermore, equality holds in the above ijjf Im i,(E 1 F) G { 1, r}. 
C-1 if r$N]‘~’ Proof (A) 2rk C(E) (2) t - 2rk Im i,(E 
2rk C(L). i 
I F)6t+ 
Combining the lemmata with (1.1) yields: 
(3.4) COROLLARY. 2rkK,(O,)=t+[-1 ift$N] 
2rk K2(OE) = r,(E) + t - 2rk Im i,(E I F). i 
(3.5) THEOREM ON REAL QUADRATIC EXTENSIONS. Let F be a number 
field with property (*) and let o E F*/(F*)2 b e a nontrivial totally positive 
square class. Let E = F(&) and L = F(G). The 2-primary subgroup of 
K2(OE) is elementary abelian iff all of the following conditions hold: 
(i ) - o is not a local square at the dyadic prime of F. 
(ii) The 2-primary subgroup of C(L) is elementary abelian. 
(iii) Im i,(E I F) c { 1, t}; that is, either every S-unit of F is a norm 
from E, or T is not a norm from E but for every S-unit E of F either E or TE 
is a norm from E. 
4%,,142.2-9 
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Proof: From the inequalities in (3.3) and the definition of h(L), the 
following inequalities hold in the case where --(T is not a square at D,: 
If c is not a square at D, then 2rk C(E) <2rk C(L)<ord,(h(l)). 
If r~ is a square at D, then 2rk C(E) + 1 < 2rk C(L) < ord,(h(l)). 
By (2.4), K2(OE) is elementary abelian iff equality holds in the above, that 
is, iff (ii) and (iii) are satisfied. 1 
(3.6) Observation. If E contains S-units with independent signs 
condition (iii) in (3.5) is satisfied. 
For F= Q we obtain a criterion already given by Brauckmann 
[Br, 3.11: 
(3.7) COROLLARY. Let o E Z, o > 1 and squarefree. Let E = Q(&) and 
L = Q(G). The 2-primary subgroup of K,(O,) is elementary abelian ijjf 
the 2-primary subgroup of C(L) is elementary abelian and no positive factor 
of o is congruent to 7 module 8. 
Proof Condition (iii) in (3.5) is: Either all of { f 1, f2) are norms 
from E, or 2 is not a norm but - 1 or -2 is a norm; i.e., 0 does not 
contain a prime factor congruent to 7 mod 8 and o also does not contain 
both a prime factor congruent to 3 and one congruent to 5 mod 8. 
Combine these two cases. 1 
4. IMAGINARY QUADRATIC EXTENSIONS WITH ELEMENTARY ABELIAN K2(0) 
When is the 2-primary subgroup of K,(O,) elementary abelian, where L 
is an imaginary quadratic extension of a number field with property (*)? By 
(1.2) one needs to examine the kernel of i,: C(L) -+ C(M) when g is not a 
local square at Dr. 
(4.1) THEOREM. Let F be a number field with property (*), let 
G E F*J(F*)2 be a nontrivial totally positive square class that is not a local 
square at Dr. Let E = F(A), L = F(G), and h4 = F(&, ,,/?). Then 
Ker i, z Ker I, x coker i,(M ( E), 
where i, is a map from the exact S-hexagon associated to the extension 
A4 1 E. 
Proof An S-version of [C-H,, 7.11 relates the kernels to cohomology 
groups : 
Ker i, g H’(Gal(M 1 L), U,) and Ker Z* g H’(Gal(M 1 E), U,). 
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Since d is not a local square at D,, R’(M 1 L) = 1. By the proof of (2.2) 
i,(M 1 L) is surjective. From the exactness of the S-hexagon associated to 
M 1 L one obtains 
H’(Gal(M 1 L), U,) GZ H’(Gal(M I L), C(M)). 
C(M) is finite abelian and by (1.3), h(F(fl)) is odd, hence 
H’(Gal(M 1 L), C(M)) g H’(Gal(M I E), C(M)) 2 H’(Gal(M / E), C(M)). 
From the exactness of the S-hexagon associated to A4 I E and since 
R’(M 1 E) = 1, 
H’(Gal(M 1 E), C(M)) r H’(Gal(M 1 E), U,) x coker i,(M 1 E). 1 
Combining this with (1.2) and (2.1) yields: 
(4.2) COROLLARY. 2-prim K,(O,) is elementary abelian iff CT is not a 
local square at D, and 22rk c(L) II h(E). #coker i,(M I E). 
We now determine coker i,(M 1 E). The case where r~ is a local square at 
D, is missing here, as well as in (4.1), since it is more complicated to 
handle and it is not needed for the present discussion. 
(4.3) PROPOSITION. Let Ho = H’(Gal(E 1 F), U,). 
If neither o nor -a is a local square at D, then coker i,(M I E) g 
HO/cl(t). 
Ij’ -o is a local square at D, then coker &,(A4 I E) r H/cl(r), where H 
is a subgroup of index 2 of Ho. 
Proof By [C-H,, 4.1, 6.11 the elements of R”(M I E) are given by cl(y) 
with y E E* and ord,(y) = 0 mod 2 for all inert odd prime ideals p of E. We 
define h: R”(M 1 E) + Ho/cl(t) by cl(y)t-+cl(u), with UE U, such that 
u N(y) E F is totally positive. This is a well defined homomorphism. 
Let H be the subgroup of Ho consisting of all classes of S-units of F that 
have an even number of negative embeddings. If -0 is a local square the 
image of h is H/cl(r); otherwise h is surjective. To see this, let cl(y) E 
R”(M I E) and consider the Hilbert symbol (- 1, y), at all prime ideals p 
of E. By choice of y the symbol is + 1 at all odd primes that are inert in 
M. Since M= E(G) it is also + 1 at all primes that split in M. If c is 
not a local square at D,, E contains exactly one dyadic prime. It splits in 
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M 8 --d is a local square at D,. By reciprocity, it follows that in this case 
y must have an even number of negative embeddings. It follows from 
the delinition of h that the composition hoi, is trivial. Conversely: if 
cl(y) E Ker h there exists u E UE such that N(u) N(y) E F is totally positive. 
With an argument as in [Be, 1.2.23 one obtains: there exists DE U, such 
that uy E E is totally positive. Therefore ( - 1, vy), = +l for all primes p of 
E, where the dyadic prime is included by reciprocity. By definition 
cl(vy) = 1 in R”(M 1 E), hence cl(y) E Im i,. Conclusion: coker i, % 
R’/Im i, g R’/Ker h r Im h 1 
(4.4) THEOREM ON IMAGINARY QUADRATIC EXTENSIONS. Let F be a 
number f?eld with property (*) and o E F*/(F*)2 a nontrivial totally positive 
square class. Let E = F(d) and L = F(G). The 2-primary subgroup of 
K2(OL) is elementary abelian iff all of the following conditions hold: 
(i) o is not a local square at the dyadic prime of F. 
(ii) The 2-primary subgroup of C(E) is elementary abelian. 
(iii) Ker i,(E 1 F) E (1, r}. 
Proof The condition in (1.2) that no dyadic prime of L split in A4 
is equivalent to: 0 is not a local square at Dr. If in addition to this -0 
is not a square either, then by (3.1) and (3.2) we have 2rk C(L) = 
2rk C(E) + 2rk Im i,(E 1 F) + [ - 1 if r $ N]. Since 2rk Im i,(E ( F) d 
2rk H’(Gal(E 1 F), U,)/cl(r) + [l if r$N] with “=” iff (iii) and 
2rk C(E) <ord,(h(E)) with “=” iff (ii), one obtains 2rk C(L) < 
ord,(h(E)) + 2rk H’(Gal(E 1 F), U,)/cl(r) with “=” iff (ii) and (iii). Now 
apply (4.3) and (4.2). The case where --(i is a local square follows by an 
analogous argument. 1 
(4.5) Observation. If E contains S-units with independent signs 
condition (iii) in (4.4) is satisfied. 
It follows from the remarks preceding (1.3) that if E has (*) then 
2-prim K,(E) is elementary abelian (of smallest rank). Note that from (4.4) 
it follows that if E has (*) then 2-prim K2(OL) is elementary abelian. In 
fact, there is a stronger relation: 
(4.6) Observation. Let E= F(,,t&) b e a totally real quadratic extension 
of a number field F with (*) and let L = F(G). Then E has property (*) 
iff 2-prim K2(OL) is trivial. 
Proof By (3.4) the 2-rank of K2(OL) is zero iff either t = 0, or t = 1 and 
T I$ N. This is exactly the criterion from [Be, 2.41 for E to have (*). 1 
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(4.7) COROLLARY. Let o E h, o > 1 and squarefree. Let E = a(,/%) and 
L = Q(G). The 2-primary subgroup of K2(OL) is elementary abelian iff 
(T f 1 mod 8, 2-prim C(E) is elementary abelian, and one of the following 
(disjoint) conditions holds: either 3 positive d 1 a with d= 7 mod 8 or E 
contains S-units with independent signs. 1 
5. EXAMPLES 
To illustrate the results we consider some quadratic number fields, We 
apply (3.7) and (4.7) with (1.1) or (3.4) for the 2-rank. The following 
examples can also be obtained by the methods in [Br], [C-H,], and 
[Gr]; some are discussed there in more detail. 
(5.1) Let E = Q(A) and L = Q(G) with a = 2, p, 2p for a prime p. 
If p E +3 mod 8 the resulting E are exactly the quadratic number fields 
with property (*), hence both 2-prim K2(OE) and 2-prim K2(OL) are 
elementary abelian. In fact 2-prim K,(O,) E 1 and 2-prim K2(OL) g H/2. 
If p E 7 mod 8, then 2-prim K,(O,) is not elementary abelian (of rank 
2) and 2-prim K2(OL) is elementary abelian (of rank 1). 
If p = 1 mod 8, then 2-prim K2(OL) is not elementary abelian (of rk 1) 
and 2-prim K,(O,) is elementary abelian iff 2-prim C(L) is elementary 
abelian; see the explicit criterion in [Br, 3.31. 
(5.2) Let E = a(,/&) and L = Q(G) with odd primes p and q. 
If p = q mod 8 then 2-prim K2(OL) is not elementary abelian (of rank 1 
if p-q- +3 and of rank 2 if p=q= +l). 
If p f q mod 8 then 2-prim K,(O,) is elementary abelian iff 2-prim C(E) 
is elementary abelian. This is certainly satisfied for (p, q) z (3, 5), (3, 7), 
(5, 7) mod 8, since by (3.1), 2rk C(E)=0 in these cases. 
And finally, some examples of number fields of degree 4: 
(5.3) Let F=Q(&) with q = 5 mod 8 and let E denote a positive 
fundamental unit of F. Let E, = F(Jr&.), E, = F(,/G) and 
L, = F(Jx), L, = F(da). Then 2-prim K2(OE) z (Z/2)4, in 
both cases, and 2-prim(0,) is trivial. 
Proof By [Be, 4.21 E, has property (*). Similarly it can be shown that 
E, has (*), see also [Gr] Corollary to Theorem 2. Now apply (4.6). 
(5.4) Let F= Q(fi) and a = p . q for primes p = 3 mod 8 and q G 5 
mod 8. Let E, = F(h), E, = F(&) and L, = F(G), L, = F(G). 
Then 2-prim K,(O,) g Z/2 and 2-prim K,(O,) is not elementary abelian (of 
rank 4). 
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Proof: F= Q(G) has property (*) with fundamental unit E = 1 + $. 
The nontrivial totally positive class of S-units of F is represented by 
z = E fi, which generates D,. At D,, CT is not a local square but -0 is a 
local square. It follows from (3.5) that 2-prim K,(O,,) is not elementary 
abelian. Molulo squares, the classes of U, are represented by + 1, f E, f T, 
f. rs; where - 1 EN,, , F(ET) and E, T, ZE 4 N,, , .(E:). To see this one 
checks Hilbert symbols: (- 1, a)(,) = (- 1, a)(,, = +l since N,, a( - 1) = 
+I; (-5 o)(p,= -1 and (E,c)(~)= +l since NFIQ(&)= -1; (Z,(T)(~)= 
(T, a)(,) = -1 since N,, &z) = 2; ( TE, O)(,) = (TE, q)cy)= (- I)( + 1) = -1. 
Neither TV nor -TO are local squares at D,, but the square classes 
of S-units of F that are norms from E, are also only k 1. Therefore 
2rk Im i,(E 1 F) = 2, in both cases, hence by (3.1): 2rk C(E) =O. It follows 
from the exactness of the S-hexagon that i,(E 1 F) is an isomorphism. From 
(4.4) we conclude that 2-prim K2(OL) is elementary abelian. Note that 
Im i,(E 1 F) is too big for (3Siii) to hold, hence the conclusion on 
UOEJ. I 
ACKNOWLEDGMENT 
The author thanks P. E. Conner, without whose expert advice this paper would not have 
been possible. 
REFERENCES 
[BeI R. I. BERGER, Quadratic extensions of number fields with elementary abelian K2(0) 
of smallest rank, J. Number Theory 34 (1990), 284292. Addendum in J. Number 
Theory 37 (1991), 122. 
CBrl B. BRAUCKMANN, The 2-Sylow-subgroup of the tame kernel of number fields, Canad. 
J. Math., to appear. 
[C-H,] P. E. CONNER AND J. HURRELBRINK, A comparison theorem for the 2-rank of K,(O), 
Amer. Math. Sot. Contemp. Math. 55, Pt. 2 (1986), 411420. 
[C-H,] P. E. CONNER AND J. HURRELBRINK, “Class Number Parity,” Pure Math. Series, 
Vol. 8, World Sci. Singapore, 1988. 
[C-H,] P. E. CONNER AND J. HURRELBRINK, The 4-rank of K,(O), Canad. J. Marh. 41, No. 5 
[Gal 
PI 
[G-J1 
[HaI 
CKol 
CTal 
Cwal 
(1989), 932-960. 
H. GARLAND, A finiteness theorem for K, of a number field, Ann. ofMath. 94 (1971), 
534548. 
G. GRAS, Remarks on K2 of number lields, J. Number Theory 23 (1986), 322-335. 
G. GRAS AND J.-F. JAULENT, Sur les corps de nombres reguliers, Math. Z. 202 
(1989), 343-365. 
H. HASSE, Uber die Klassenzahl abelscher ZahlkGrper, Akademie-Verlag, Berlin, 
1952. 
M. KOLSTER, The structure of the 2-Sylow-subgroup of K,(O), I, Comment. Math. 
Helv. 61 (1986), 376388. 
J. TATE, Relations between K, and Galois cohomology, Invent. Mafh. 36 (1976), 
257-274. 
L. WASHINGTON, “Introduction to Cyclotomic Fields,” Springer-Verlag, New 
York/Berlin, 1982. 
